J. Glob. Innov. Agric. Soc. Sci., 2015, 3(2-3): 72-75. 
ISSN (Online): 2311-3539; ISSN (Print): 2312-5225 
DOI: 10.17957/JGIASS/3.2-3.716 
http://www.jgiass.com 


EFFICACY OF NEW CHEMISTRY INSECTICIDE SPINOSAD ALONG WITH 
SOME PLANT EXRACTS AS GRAIN PROTECTANT AGAINST Rhyzopertha 
dominica (F.) (COLEOPTERA: BOSTRYCHIDAE) 


Qurban Ali’, Manoosr ul Hasan’, Muhammad Sagheer’, Muhammad Faisal’, Shahzad Saleem’, 
Muhammad Awais’ and Taugir Anwar’ 


‘Department of Entomology, University of Agriculture, Faisalabad, Pakistan 
"Department of Biosciences, COMSATS Institute of Information Technology, Sahiwal, Pakistan 
“Corresponding author’s e-mail: qurban_ent@ yahoo.com 


During storage, stored commodities are attacked by different kinds of insect pests. Among these storage insect pests, 
Rhyzopertha dominica Fab. is one of the most threatening pest. The present study was carried out at Grain Research, 
Training and Storage Management cell of the Department of Entomology, University of Agriculture, Faisalabad. Acetone 
extracts of Nicotiana tabacum and Piper nigrum at a concentration of 10, 15 and 20% and new chemistry insecticides 
Spinosad at concentrations of 1, 1.5 and 2ppm were evaluated alone and in combination for their mortality effect against R. 
dominica. The results revealed that spinosad showed more mortality than other two plant extracts of P. nigrum and N. 
tabacum. Spinosad showed maximum mortality 44.44% at the exposure time of 72hrs and minimum mortality of 4.83% at 
24hrs exposure period. While in case P. nigrum showed the less mortality than spinosad and the N. tabacum. The 
application of P. nigrum was resulted into 1.67 and 5.42% mortality after exposure period of 24 and 72 hrs, respectively. 
The application of N. tabacum has been resulted into 23.75 and 2.34%mortality after 72 and 24hrs of treatment. It was also 
obvious from the results that a direct concentration and mortality response was observed in all the treatment applications. 
The results regarding the combine effect of plant extract and spinosad showed that the maximum mortality 57.73% was by 
the combinations of all three treatments of new chemistry insecticide and plant extracts. While mortality was minimum 
28.73% where plant extract was applied only. From these results it was concluded that new chemistry insecticides had 
high toxicant action as compared to plant extracts against R. dominica and could be recommended for the management of 


stored grain pest R. dominica. 
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INTRODUCTION 


Stored grain thrashing in mass and value of foodstuffs due 
to insects is a grim setback throughout world. It 1s expected 
that stock up grain trouncing of over 10% transpire every 
year due to insect pests along with the stored 
accommodations all over the globe and tropics, in tough, 
Rhyzopertha dominica 1s a main inferior pest of progression 
or spoiled grains. (Danahaye et al., 2007). Throughout the 
Pakistan, the most serious pest of stored cereals and 
products is R. dominica’ (Irshad and Talpur, 1993).The 
presence of this pest in stored product results in 
contamination and economic damage and also decreases 
their nutritive value as well (Barkholder and Faustini, 1991). 
Currently, the competent control of insect pests of stored 
grains is the use of synthetic insecticide such as fumigation 
with phosphine or methyl bromide or dusting with 
compounds as pirimiphos methyl and permethrin (Price and 
Mills, 1988). Due to excessive use of such chemical 
insecticides stored grain insect pest become resistant to 
these chemicals, including resistance to phospine (Rahman 
and Shajahan, 2000; Benhalima et al., 2004), high prices, 
handling threats, long lasting effects on grains and injurious 
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effects on human health, noxious to valuable insects and 
fishes. Yusof and Ho (1992) described that these chemicals 
also contaminated the atmosphere. This situation demands 
that a consistent approach of grain storage management 
should be adopted which may eventually lead to evade 
presence of resistance in stored grain insect pests against 
grain protectant and fumigants. 

Essential oils and extracts produced by different plant 
genera have been reported to be naturally active and are 
accomplished with insecticidal, antimicrobial and bio 
regulatory properties (Mishra and Dubey, 1994; Holley and 
Patel, 2005; Hasan et al., 2014). Pushpanathan et al., (2006) 
reported that over 2000 species of plants contains the 
bioactive material. Plants chemicals have the larvaecidal, 
ovicidal, repellent, growth and reproduction inhibitors 
properties. Dubey et al., (2008) studied that plants material 
are eco-friendly and less toxic to non-target organisms as 
compared to synthetic chemical insecticides. 

Spinosad is a new chemistry bacterial insecticide which 
shows greater effect as grain protectants against the R. 
dominicaa specie which has developed resistance against 
many registered protectants. Spinosad and indoxacarb have 
shown relatively low toxicity to natural enemies 
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(Magdaalena, 2009) and therefore bean designated as low 
risk insecticide. Botanical insecticides have long been used 
as attractive alternatives to synthetic chemical insecticides 
for pest management because botanicals reputedly show 
little threat to human health and environment (Ousman et 
al., 2007, Hasan et al., 2013). Therefore botanicals (plant 
extracts) and new chemistry insecticide (spinosad) are used 
as grain protectants. 

The proposed study was conducted to evaluate the 
bioactivities of acetone extracts of Piper nigrum, Nicotiana 
tabacum and the insecticidal activity of new chemistry 
insecticide spinosad against Rhyzopertha dominica. 


MATERIALS AND METHODS 


The materials were comprised of stock of Rhyzopertha 
dominica, Spinosad, seeds of black pepper (Piper nigrum), 
leaves of tobacco (Nicotiana tabacum), sterilized wheat, 
plastic jars, muslin cloth, rubber bands, sieves, incubator, 
electric grinder and fine camel hair brushes. 


Collection and Rearing of Insects: Rhyzopertha dominica 
was collected from grain markets and flour mills of 
Faisalabad and Bahawalpur, Punjab, Pakistan. Insects 
culture was reared on whole wheat grains sterilized at 60°C 
for 60-90 minutes in sterilized glass jars and maintained at 
28 + 2 °C and 65+ 5 % R.H. Each jar was filled with 2 kg of 
wheat grains and 50 pairs of R. dominica were added to jars. 
The jars were covered with muslin cloth and tied with 
rubber band to avoid the escape of insects. Beetles were left 
in the culture for about 4 days for egg laying. After 4 days 
the insects were removed with the help of sieve and camel 
hairbrush and added to the other sterilized wheat jars for 
continuation of culture. The wheat containing eggs were 
placed again in the same jars. Adult beetles were emerged 
after 30-35 days and adults were used for experiments. 


Preparation of Plant Extracts: Seeds of black pepper 
(Piper nigrum), leaves of tobacco (Nicotiana tabacum) were 
collected from the market located in Faisalabad District. 
Plant material was dried under shade and grinded with the 
help of electric grander. The powders were sieved with a 
40-mesh sieve to obtain a fine powder. Extractions were 
done using acetone as solvent by adding 50 gram of powder 
and 100 ml of solvent (acetone). Mouth of each flask was 
closed with cotton plug and aluminum foil to avoid 
evaporation. The samples were loaded on rotary shaker at 
220 rpm for 24 hours. Filtration was done with the help of 
Whatman filter paper. 


Contact Toxicity Bioassay: From 100 % stock solution 
three dilutions of each extract (10, 15 and 20%) were 
prepared in acetone. The experiments were conducted using 
Completely Randomized Design and each treatment was 
replicated three times. Jars were used as exposure chamber. 
Aliquots of each dilution were applied on 40 grams of wheat 
with the help of pipette while the control was treated with 
acetone. Each jar was shaken mechanically for two minutes 
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to achieve homogeneous distribution of extract. After 
acetone evaporation for an hour, twenty unsexed adults of R. 
dominica were introduced to each jar. Jars were covered 
with a piece of muslin cloth by the aid of rubber band to 
avoid the escape of insects. Jars were placed in incubator 
under optimum conditions of growth and development. Data 
of insect’s mortality were recorded after 24, 48, and 72 
hours. Mortality was corrected and calculated according to 
the Abott (1925) formula. 


Bioassay Study Regarding New Chemistry Insecticides 
against Adults of R. dominica: Three concentrations (1, 1.5 
and 2 mg/kg) of spinosad were used. The experiment was 
conducted using Completely Randomized Design and each 
treatment was replicated three times. Aliquots of each 
dilution were applied on wheat and then wheat was allowed 
to dry. Each plastic jar had filled with 50 mg of wheat. 
Twenty adults of R. dominica were introduced to each 
Plastic jars. Jars were placed in incubator under optimum 
conditions of growth and development. Data of insect’s 
mortality were recorded after 24, 48, and 72 hours. 
Mortality was corrected and calculated according to the 
Abott (1925) formula. 


Bioassay study regarding combined effect of plant extracts 
and insecticides: The best concentration of plant extracts 
were used in combination of best concentrations of spinosad. 
Rest of the procedure will be same as described above. 


RESULTS 


The present investigation was carried out to assess the toxic 
effect of P. nigrum and N. tabacum and spinosad alone, and 
in combination against R. dominica at different 
concentrations and exposure periods. The results revealed 
that spinosad showed more mortality than other two plant 
extracts of P. nigrum and N. tabacum. Spinosad showed 
maximum mortality 44.44% at the exposure time of 72 
hours and minimum mortality of 4.83% at 24 hours 
exposure period (Fig 1), and it showed the maximum 
mortality 53.29%with concentration of 2ppm and minimum 
mortality 33.53% at concentration of lppm (Fig 2).While P. 
nigrum showed the less mortality than spinosad and the N. 
tabacum. The application of P. nigrum was resulted into 
5.42% mortality at the exposure time of 72 hours and the 
minimum mortality of 1.67% at the exposure time of 24 
hours (Fig 1). With respect to the effect of concentrations, 
the highest mortality 15.33%was observed at concentration 
of 20% and the minimum mortality 3.33%at concentration 
of 10% (Fig 2). 

The application of N. tabacum showed minimum mortality 
than spinosad but it showed more mortality than the P. 
nigrum extracts. Results (Fig 1) revealed that N. tabacum 
showed maximum mortality 23.75% at exposure time of 72 
hours and minimum mortality 2.34% after an exposure time 
of 24 hours. It showed maximum mortality 34.98% at 
concentration of 20% and minimum mortality 21.30% at 
concentration of 10% (Fig 2). 


Insecticide spinosad along with some plant extracts as grain protectant against R. dominica 
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Figure 1. Mortality effect of P. nigrum, N. tabacum and 
Spinosad against R. dominica after different 
exposure periods 
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Figure 2. Mortality effect of P. nigrum, N. tabacum and 
Spinosad against R. dominica at_ different 
concentrations 
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Figure 3. Combine effect of P. nigrum, N. tabacum and 
Spinosad on mortality of R. dominica at different 
exposure periods 


The results in Fig 3 showed that the mean comparison of 
percent mortality of R. dominica by combination of plant 
extracts and new chemistry insecticide (spinosad) at various 
time intervals. The result shows that maximum mean 
mortality 56.64%was recorded after an interval of 72 hours 
followed by the time intervals of 48 and 24 hours having 
mean mortality values of 44.58 and 26.25%, respectively. 
From these results it was concluded that maximum mean 
mortality achieved after an interval of 72 hours, with the 
application of both plant extracts and new chemistry 
insecticide (spinosad). 
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Table 1. Mean comparisons of the data regarding mortality 
percentage of R. dominica by the combine effect of P. 
nigrum, N. tabacum and Spinosad 


Treatment Combination Mortality (%)+ S.E 
N. tabbacum + Spinosad 51.19 + 9.12¢ 
P. nigrum+ Spinosad 34.81 + 4.83ab 
N. tabbacum + P. nigrum 28.73 + 3.01b 
N. tabbacum+P. nigrum +Spinosad 57.73 + 7.53c 


Results in Table 1 showed the mean comparison of percent 
mean mortality of R. dominica by different combinations of 
plant extracts and new chemistry insecticide which ranges 
from 28.73 to 57.73%. The result shows that the maximum 
mortality 57.73% was by the combinations of all three 
treatments of new chemistry insecticide and plant extracts. 
Minimum mean mortality 28.73% was recorded by the 
combination of only plant extracts. 


DISCUSSION 


Our results are in accordance with the results of Boff et al. 
(2006) who concluded that mortality of adult of R. dominica 
increased with increase in concentration at maximum 
exposure period. Fang et al (2002) studied that spinosad is a 
feasible reduced-risk pesticide that is naturally derived. The 
spinosad against R. dominica and P. interpunctella and T, 
castaneum was proved very effective. Arthur et al. (2003) 
studied that the maize weevil, Oryzaephilus surinamensis 
(L.), the saw-toothed grain beetle, and Tribolium castaneum 
(Herbst), the red flour beetle, were exposed on maize treated 
with thiamethoxam, a new-generation neonicotenoid 
insecticide. Results show that thiamethoxam would be an 
effective protectant of stored maize seed and stored wheat 
seed. Goncalves et al. (2004) reported the interaction 
between the organophosphate insecticides fenitrothin and 
pimiphos-methyl with Acarophenax lacunatos and egg 
parasite of stored grain pest R. dominica was checked in a 
range of doses for each compound. Ashouri and Shayesteh 
(2010) reported that P. nigrum seed powder was most toxic 
to the R. dominica and S. granarius. 

Fang and subramanyam (2003) evaluated the activity of 
spinosad against R. dominica 1s not affected by wheat 
temperature and moisture. They concluded that R. dominica 
adults against spinosad on wheat with 12.5% or 14.5% 
moisture contents, stored at 22, 28 and 32 °C. The adults of 
R. dominica were exposed for 14 days to untreated and 
treated wheat, spinosad 0.1 and | mg/kg every month for 
four months. All adults were killed on treated wheat. The 
activity of spinosad during four months was not affected by 
two moisture and three temperature level tested. 

Daglish and Nayak (2005) experimented on spinosad that it 
is an effective grain protectant against resistant strains of 
Rhyzopertha dominica Fab. They described that one of the 
most serious pests of stored grain is R. dominica. Which has 
demonstrated the ability to develop resistance to a range of 
grain protectants. The biologically derived insecticide, 
spinosasd has been the focus of recent research, 
investigating potential as a grain protectant. 
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CONCLUSION 

Our results revealed that spinosad was more effective 
against R. dominica as compared to P. nigrum and N. 
tabacum. On the other hand N. tabacum showed good 
results than P. nigrum. Our results also revealed that 
spinosad and plant extracts have great potential as an anti- 
feedant for stored grain insect pests. 

Keeping in view the results obtained in the present study, it 
is suggested that we should give more attention to develop 
commercial botanical insecticide which are safe for human 
health as well as the environment. The information obtained 
in the present study would serve as guideline for planning 
effective measures against Rhyzopertha dominica Fab. 
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